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OT, C E L P Vim-o < ^^^f ^{bSSt^it 5 'ST'-f > 

fi^Hbtrfif 3 c: i: t gfl<J , 

J^gBl 4i:t(ix, aii53-h-'<.i7 ^;^i:5i$fi<]=I-^• 
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}i—i>^Sit. S^fb^-h-'^^ h;i/t:|&IA-r5a^ 
gBh> ItHBM^bm'^i' &(ifB8[^fb3-K'<^ 

;u§fflv>Tt5IB«^{b-i^ b;uSHif1-51t«S5i:Sii 

[0 0 0 1] 
[0 0 0 2] 

cD^?soflESS^^{bffi4s*to D , ^^Ht 

tt, * hn-7a©g8^U&t:>;/ hU-M 1. 2kbps 
®VCELPi:V>-5?f^fb;5S:tf, X'<i^i?;i/^^«lgS 
ffio«ip^^fb:^Si:bTJgffl^nfeo m^^^^\y 
tz9A i?^';USI^«SSI± 1 9 9 4^{Cll*l{C*5V^T^ 

t.)/M/-h5. ekbpsCDPS I-CELPi:Vi-5?f-t 
•fb:;3ii3!)SM9SI^SSO®iP^b:*Si:bT8?^?n. m 

ELP (Code Exited Linear Predictioa:H. R. Schroe 
der.'High Quality Speech at Low Bit Rates", Proc. I 
CASSP'85, pp.937-940tc:lS®) i:V\-5:S'S5aAUfc*) 

v>TttLPc im^mm) m^itti>t\.^ozt 

t^i:tt®S:fT-5i:i<>-5:*S (A-b-S : Analysis b 
y Synthesis) $:Sg^bTV^5Ci:ti^tffe?lo 
[0 0 0 3] ZZX. CELPl5^(D&mT)\y^^}X 
^t^V^-Ci^iB51■S<. 03aCELP^SCD^{bSg 

VAT, x:^^nfcw^x-^2 i{cj>ruTSaisgi^^ 



i:LPC5-*fSfT*oc:t{cioTLPC^m k 
fcif ^)^^fcL P C^.Sfi!)^^b^fT5&^^ L P CW^t: 
^, tfefff)nfcLPC??^?:^^^bbTm^<bLPC 

SSlDiliU ■eJl-en5:LPC-&fiagP2 6^15, S 
CLP C^^ffi 2 6 (C*JV>T, *®f^figS5 2 5 T^e. 
fLfc200^®{C^tbT, LPC^«fa52 2T-#?)nfc 
m^ft LPC^CitJ-C^-f;!/^"; >i^$:fT«:VA 2 o 
(D-^^^^mZo HC, tbgtgP2 7^C43V^T(±, LPC 

Sfb2ci0^fig#(DS^<S («S'!7''f » ^© 

^■t)®2 4CD±T©*ig-tf>7';Ut?>fUT#i®<MSB2 
5, LPC^figgl5 2 6?£^sg$^5C:i:tCi^Tf#e)n 

^mf* 5. n 5 SgSS© 4" T- S V > i: § ® t ® -if > 7" 

/V^p(-^'^g^^{bgP2 8-r-i±, SM'&'i' >®^<b5ff 
^ac:i:ti^T'/^>^^m LPC^^, m.-^ 
>r;KD'f >7^i';^feti:«)T(S^2 9'N]^5o S 

fc, y^V^f^h-f >5^i':^C^^/lS-r5 2oOl^3S)!pf. 
^RSOlfiift^Sf^fi&b, ■5nS:S^S^f^$S2 3 
fSi:f^Rpt*v>^iS-9->7';wSiSE^-r.5. J&is, LP 

[0 0 0 4] ±|B7';i/:J'JXAiC*lt5-'^5;>t-i'^-l- 
{bSS2 ST-O-y-f >(Dft?{bB:, m327Xmbh^ 
fta-i^'T >*^— J' U <y h'Sg^Jci-3T-«.'J7 b;vg-?{b 

(VQ) lfc$!^2 7t#e)n5^!g®'l'>x^ 

;:^tMJ*;t5 2^0-&figW*SV^T'Jl''^ >Ol?{bM«: 
i?ffit5c:i:{c:J:^T'<i' h;i'S?{b (VQ) tsip® 

[00 0 5] ^-f, U >y KffiSi5fflV>fe'<^^ b;!/ 
[0 0 0 6] WTCT;i/=f 'JXA^iftB^tS, m 
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(SI) tc^-r« 

[0 0 0 71 

(sn 

En=S (X i -Cn, i ) 
; =0 

En : n#CDD-K'<::7h;i/i;®S§ll 
X i : Ml^rV-^ 
Cn, I : 3- \^ h)]/ 

n: □-K^^h>'l/®#^ 

[0 0 0 8] ifcCtfcSSBS SC^V^T, «-n-h-'<<5' h 

En 



[0 0 0 9] (7=3-^) T-te, e^^n 

[0 0 10] ±f37;^:^';x^}c<t^)^ Stttfi?jtiiDo 
[0 0 11] ^^iT-aa-ciix ^{bMS<tD'h^F<-r 

[0 0 12] 7)\^^^)Xh^mMt^„ ^«), 
^'^i' ^;^cD*'C^fl<}■9•>7';^ (n-H'^^h;i/) tfSSc 
♦&«fl$nt'^^i';M?^4 2Sf^Bgu-c*3<, li^s 

1 {civ^-C-te^ h-'Vfff«4 2 C+S^^nty-On- 

® (»2) tS^f. 
[0 0 13] 
[^2] 



S (X j -gnXAi -hnXS i ) 

''En: n^CD-iiW^- K'<i7 h;l/-&«l.>fc^®3^fbl 
X i 

A i ttl:}- L P C#fiSb*S ASCd^JI 

h n : D- K ^ h <»K0g5!! < ffiiSa^ItM<0>f -r- ) 



[0 0 14] i5^Clt«iSe4 3iCijV^t^ '^i'b;!/^® 
4 2*fl'P-r'5c:i:K:<};r3T&3-H'<^^ 

©S^^'^i' b;i'ffl^4 4i:-r5o lt®W4 3«i> 
^ h;t/??^4 2i:ggSlttggi5 4 1$$1?9U 
^P^4 2{C*&lrt^nfe:^TO=3-b*'<^ h;!/®*!:^ 

S'^^ h;i/0^4 4i:f?)o 
[0 0 1 5] -S^ (x:^-^) T-I±s fijSl^fL 

[0 0 16] ±fB7;i/rfi;xAt<tt3> i?{bss$e) 
2ooaAtfa^Fn-ct75:. 

(1) AFIOtEOSi:i^A^MmT-S5Ci:S^iJS 
b, y?7-%«bbTa?{bU ^®/^7-T-iEmfb 
btaoOtS^'fVerVQrSo 



(2) >f^yA7^-9<Dy\/-h,mm-^m^\^xn 

^{bl-5 (^«!l?f^{b) 0 ±ia (1) ttB*aP 

(2) KITU-TS^tpG. 7 2 9 

[00 17] 

[^B^tfPftbiaiil-SSIS] Cia^T-AF^®m:11^ 

t'Srjfc, biPU «c^i:br^©i±Sg«:+^T-«:A»^ 
fco c:®SSi:bTx J'lBiiiOlgHS+^lcfiJ 
fflbTO*v^c:i:i)SW^n5, 0!lx.K> ^^0:^S5^ 

©^''-1' >®^is{|^e«]^^oy'i' >i D 4.fflj^e«)t:^t 

^fi'J^ji®^^'!' >®:5*5:*c#t>^^EF^I±lt^ic-'t'7 




[0018] 
[0 0 19] 

tii^It•5i:i:^l^^^ StJlBSa&n-K'^i^ ^;l/§^a^,^-c 

[0 0 2 0] it*3i2KiBScD^a^»±, mmif. IP 
^^^iTV^SClii^^iil-Sll^iSltB^C-i^ h^l' 
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"^^m^mmB. ^-^^y\'mm. mm^nsi<Dm. 
^^J^u^:y'('>®^S!^f^^bA^^s-et^ cntitjy^ 

[0 0 2 1] tAT> *^B^O^Off^SK:oOT, 01 
i:ia2<£fflV^TiiB^t-i)o 

(HSfi®®^ 1)01 IfcjE^OiB^CiJltS-^^ 
a?{bS<D^|g7'D-vi^glT-S5o Eltj3V^T, 11 
liAii^tiSSjiy'r >T% 1 2 
Sii:^oSJJ::?t1-5it^«c^brS?^bMm'<^ 

^^as-c% 1 3tt«^<b-^^ h;u*& 
Jflg|5C|&*ft#tifc3i*0«§<b^nfe=i-H-c^ 

«^{b^Jife3-K--ii' ^;^4^^&lfi$^^■rv^5S^^b'< 

^ h ;n&*fla5-c% 1 5 n'^ms^mifimi^tix^^ 5 ^ sj 

0=3- K-i^' b;uAs4g*i^^n-CV->5-«.^ h;i/^g=-tiliT-, 

[0 0 2 2] ]ii±(DX^KLm0SL^titz^^ h;ua?{b^ 
0l&^v^Ti»B^■r^. ^sb, a^^bM^-^ 
if h;!/flDf^^9<]-y->7';u (n- K'^^^ ifimMi 

;7h;U$aH, LBG7';i/3'JXA (IEEE TRA 
NSACTIONS ON COMMUNICATIO 
NS, VOL. COM-28, NO. 1, PP84-9 
5, JANUARY 1 9 8 0) (CitsTf^fig-TSo ^ 

fe, ^tum^sjj^asi 5ti±^ai^^{b$?T5:ofes!)© 

XACittB^O'^T-giB^tS, S.^it^i7'V)]^m 
as 1 4 ic{±S]^(ti:b-CM^t^^<&^1-(l^£*&fftbT*i 

[0 0 2 3] ^rxti^tirz^^'i y 1 1 (sis^iH 
2H*i>Tfai:f!l-&®M^®'^i' (A*) t^t 




5. ^^SSs (S3) tS^I", . 
[00 24] 
CSC3] 

P= I og (Ga+Gs) 
R=Ga/(Ga+Gs) 



(Ga, G s ) : SsS'^-i' :> 

Ga :3i5i|-3l®irV->' 
Gs : 5^^1tillCD>rW 
(P. R):X^I'^i7l-;u 
P :fO 



[0 0 2 6] »{C, iJ'-'y'J/batidSSI StiSVNT, 
[0 0 2 7] 

[0 0 2 5] tzizL. ±f3tC^3V^tGal±!e>■rU^)EO [»4] 

Tp=P- (SUp !Xp i+SVp ixr i ) 
1=1 1=1 

Tr=R-(i;UriXpt+SVriXr i) 
1=1 i=l 

(Tp, Tr) :i>-^fvh'<.iJh>\^ 
(P. R) 

( P i . r i ) :iaiCDi1#fl;'<i?^^l' 
Up i,Vp i.Ur i.Vr i :^jal)^fJI5 (ISS) 



[0 0 2 8] iJjicsgsiti^as 1 6 ^3*^,^-ca^ SSStOH-ff^?: (» 5 ) (CTx-r, 

^&jS|^gi51 5C*&lfl^nfc^fMilS^V^T. ^J'-y-^'h [0 0 2 9] 

Dn=WpX (Tp-UpQXCp n-VpOXCr n) 2 
+WrX (Tr-UrOXCpn-VrOXCrn) 



(Tp, Tr ) :S-'^V h^-p[^)\/ 
U p O.V pO.U r 0, V r 0 ( iJEii) 

(Cpn, Crn):D-K'^i7h;i/ 



[0 0 3 0] tfclStgPl 8I±, Vm^l 7 
i:Sgf8llf»S 1 6 ^mb, hJm^f}^ 1 7 tc^&Jfi 
$nfc:^®3- K-^i^ b;KD4iT-S^tt»SS 1 6 (CT 

P=(Z:Up i Xp i +i: Vp i xr i ) +UpOxCpn + VpOXCra 
r=^EUr iXp i+SVr iXr i } +U rOXCpn+V r QXCrn 



[00 3 1] 

me] 



i-l ;=i 

(Cpn, Crn) rD-^'-^^h;!/ 
(p. r) :a^{b'Ci7h;l' 
(P i . r i ) .•ia^CDH^^b'^i'hJU 
Up i.Vpi.Uri.,Vri :WHSS[{aS€)_ 

I : ^;Si|2RSS 
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[0 0 3 2] ^tz. Hgf©:&fel: (a?) 'ZTjito 
[0 0 3 3] 

mi] 



m 



pO=CpN 
rO=CrN 

pi=p|-M i = l~l) 
ri = ri-l(i = t-'l> 



[0 0 3 4] m-til -Ctt, ^nbm 

To-t a I 



[0 0 3 5] ^aiMS&iaas 1 5 

{cov^rtiTO (St 8) {c^-ri^^t:S'jN<b-r5Ci: 

TUpix Ur iCD|tt$*«!)5o 
[0 0 3 6] 
[SC8] 



■ S (WpX (Pt-SUp ix pt, i f+ 

t=0 i =0 

WrX (Rt-ZU riX rt, i f ) 
i -0 

pt, 0=Cp n (I) 
r t, 0 =Cr n tn 

Tot a I 

(Pt.Rt ) t^attcfcl^Sfig^rW 
(p-ti.rt. f) tB^raltiCiJtfSfl^-fb^^h-iU 
Up i.Vp i.Ur i.Vr i :^SIJ(SK(aS<a)_ 

] :^iai]KSf 

. Wp. Wr :2Bc:>r=tT5^?:iI?ST5a*S^ia'(BS) 



[0 0 3 7] ccDioc^fig^nt'^^' h;i/S^bS«c 
ins, sa^^-f >g^cr)s t-i^' ^;^a^<bT•^^ 

[0 038] (^CDffJ^ 2)02 tt*||ffiO}f^^t43 
[0 0 3 9] ll2{Ci5V'iT, 5 2liA:tl$n5K^Ei^^ 

i&mm^m l p c^j5g?§if^ii^fi*)t3S-e> 5 3 j± 5 2 

aS-C, 5 4l±3i*CDa^ft#nfc:=i- h'-?^ 

$tiTo5m^{b^i' h;ni&s^gi5-c, 5 5 



;^tf^&^fi$n•rv^5'<^' b;i/?9r^iii5-CH 5 8t±'<^ 
^^iiESiii-scfiesHffli LTUgiSfftiifisip e)f# e tit 

??^<bSOltt!5lci-3Tft^aii:t-2.:3-K'«:7 
fb-i^b;i'l&?fiSIi®l^$^feliSt-5tb«Ja5T% 5 9ttfc 

[0 0 4 0] m±o<toic«fig^nfc'^^ h^a^te 
K:ov^T^ ia2^ffliATiiia^1-5o S.l^hnw.^ 

BGT;i/=f'JXA (lEEETRANSACTIONS 
ON COMMUNICATIONS, VOL. CO 

M-28, NO. 1, PP 8 4-9 5. JANUARY 
1 9 8 0) ^tZi.^Xi^&t?>o ttz. ^ai^si&ift 

SB 5 5 ttt^SH^ib^ff'So fc«!)Om^tSftS b-C*3 

tz. 'is.^<\j^^ ^iciiiiB}m{M.tbxm^ 
m^7iktm^mibxii<o 

[0 0 4 1] ^■r^ >'^7^-^tt»g55 StiJV^T, A 
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2. ^^^<h^^ h)VMi35 4:izm^^n 



[0 0 4 2] 



En=S (Xi -GanXAi-GsnXS i ) 

i =0 

Gan=OrnXexp (Opn) 
Gsn=^(l-Orn)Xexp(Opn) 
Opn=Yp+UpQXCpn+VpOXCrn 
Orn=>Yr+UrOXCpn+VrOxCrn 

J J 
Yp =SUp jXp j + SVp jXr J 
j-l j=l 

Yr -EU rjXp j+.Sy rjXr i 



'1 



" Ga n,Gsn :g-^fb^^VV 
(Opn. Orn) : S-^'ft'^i? b^l^ 

(Yp. Yr) :^>l!Ki?h;i/ ^^^^^ 
A I : KfSS^ L P C^i5£a^igiE^35 

(Gpn. Cr n) :D- K-<:^? b;i/ 

(p r j ) ri^^^S^fb'^i^H^V 
Upj ,Vpj.Urj ,Vrj 



[0 0 4 3] Ufetf::3T> ;^5y-^fl-^SS5 3T-li=3 



[0 0 4 4] 
[g[10] 



Yp -..EUp jXp j + EVpjXrj 
J - 1 J 1 

Yr =SU rjXp j + 2V rjXr j 
Dxx^SX i XX I 

I -0 

Dxa=EX i XA iX2 
Dxs=SX i XS i X2 

i -0 

I 

Daa-E Ai X Ai 

I -0 

] 

Das = 2 Ai XS i X2 

I -0 

I 

Dss = S Si XS i 

J -0 



"(Yp. Yr ) :^)8iK^h;l/ 

Dxx,Dxa.Dxs,Daa.Das,Dss :^«t(a<0|SKIiSs ^'^9- 

Ai :^^^^i^LFC^fm^^^M 
J Si i^^^mLPC^fSS^^^^M 

(P j. r j) :i|ico®^^b-^i?h;t/ 
Upj .Vpj.Urj ,Vrj :^'mS^iS^&) _ 
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[0 0 4 5] ^fZ. Sg^§tg5 5 6C^3V^Tx -'^5^- ^^9l<D (Sfcl 1) «C^1"a 

^itsass 3-cii-Sb&«-^^7;(-ij'> ^aH^sct&fi^as coo46] 
5 5 izm^ntzmm. vj\^mm5 7 cm 1 1 1 

En-Dxx-KGan)XDaa+(Gsn)XDss 

-GanxDxa-GsnxDxs+GanXGsnXDa s 

Ga n=Or nXexp (Op n) 
Gsn=(l-Orn)Xexp(Opn) 
Opn=Yp+UpDXCpn+VpOXCr n 
Orn=Yr+UrOXCpn+VrOXCrn 

''En : n^<Df'^y3-ii<i>h>\/^m^^tz^<Dnmt^ 
Dxx. Dxa, Dxs, Daa. Das, Dss : -^SSuBWlcaW^. ^^9- 
Gan. Gsn ■.mmtf'<y 
J (Opn. Orn) ig^fb'^^hJU 
1 (Yp. Yr) i^^SHi^h-'U 
UpO. VpO. UrO. VrO :?^)ail^(®£ffi) 
(Cpn. Crn) 



[0 0 4 7] «:43> ^^{Cl±Dxxl±=I-K-^i'h;KD 

[0 0 4 8] yttC, tfcS^SStt, '^i' h;i'^?^5 7 
t-^mfU^ 5 6 OfflS ^i' h 5 7 

[0 0 4 9] tfc, HSfO:^?i (SC7) SfflV^5, - 

[0 0 5 0] Z(Diiof3im^^tltz^^ h;i'§^hStc 
5 J; ^ fc* !3 , 'i§.^ih-<i/ h ;i/felfta5> ^S!«^^ 
[0 0 5 1] 



[ia®co®**ii?9] 
..mil ^^^MO-^omMizi.:?)^^ h;H:^bS 

[02] :$i%9M(D-^<DW^mv:i:Z-<P h;vg^bifi 

[03] tJ63t50CELP;!r5;®??F^<b^ao«l§7'D>y 

m 4 ] mi(D^^ b;uS?<bSO«ltg7'n <y i' 0 
[la 5 ] '^<D-<^ h;ufi?{b?s©atl7'n >y ^ 0 

[^^OSiBS] 
1 1 > 
1 2 

1 3 ^— y>y hamas 

14,54 'd^ih^i^ Y)\^imm 
15,55 

16,56 SgS6tft#S5 

17, 57 ■ '^^h^U??^ 

18,58 iSJm 

1 9, 5 9 V)\^(OW^ 

5 2 Xti=f~9 

5 3 ;^7^-^tt-»ge 
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